APPROXIMATELY one-fifth of all the patients who come to our clinics complaining of their feet will be found on examination to wear their shoes out in an identical and highly characteristic manner. This shoe-wear (Fig. 2 , B and c) is well known as-part of the clinical picture of hallux rigidus, but its frequent occurrence without gross stiffness of the great toe is worthy of note. I consider this wear to be a sign not of hallux rigidus so much as of an unstable fore-foot-a deformity which itself is the cause of all hallux rigidus other than those attributable to direct trauma to the joint.
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President-PHILIP WILES, M.S., F.R.C.S. [April 1, 1952] The Syndrome of Forefoot Instability By R. C. F. CATTERALL, F.R.C.S. APPROXIMATELY one-fifth of all the patients who come to our clinics complaining of their feet will be found on examination to wear their shoes out in an identical and highly characteristic manner. This shoe-wear (Fig. 2 , B and c) is well known as-part of the clinical picture of hallux rigidus, but its frequent occurrence without gross stiffness of the great toe is worthy of note. I consider this wear to be a sign not of hallux rigidus so much as of an unstable fore-foot-a deformity which itself is the cause of all hallux rigidus other than those attributable to direct trauma to the joint.
The wear, which is extremely rapid and heavy, is of the outer side of the heel and sole, and of that part of the sole which lies directly below the tip of the great toe. The upper is wrung over to the inner side but the creases in the toe-cap will not be found until the ultimately inevitable hallux rigidus has made its appearance. Patients showing this wear will be found in every age group. The 5-year-old of either sex is frequently brought along by its mother because she has noticed that it "walks flat-footed". The child does not complain, but often proves, though just as active, to be less agile than its playmates. The feet collapse into valgus under load, but the paradox that such feet cause wear of the outer side of the heel does not appear to have aroused the interest one would have expected (Fig. 1) .
The 10-year-old occasionally complains of pain on exercise, but more commonly is picked out at a routine inspection. The feet still collapse into va!gus and the full extent of the deformity of the forefoot may be revealed by simple inspection ( Fig. 2A ). The shoe-wear is typical, and by the age of 13 a notable degree of degenerative arthritis of the metatarsophalangeal joint may have developed. Such arthritis is always associated with fatigue pain which is the dominant clinical feature in the later age groups. In children the sex incidence is equal, but in young adults females greatly outnumber males. This altered sex incidence I believe to be due to two factors: the use of high-heeled court shoes which often proves the critical factor in determining a flare of the arthritis, and pregnancy with its sudden addition to the load placed on these unstable feet.
In the fifth and sixth decades mild degrees of the deformity may cause severe symptoms for the first time although fatigue pain of only nuisance value has often been present for years (Fig. 3, A and B ). The appearances of feet and shoes are basically identical with those seen in the infant.
The essential deformity in all these feet is a supinating twist of the fore-foot. Its occurrence in the very young postulates a congenital origin, as does its existence among barefooted races. Some of the symptoms may be made worse by the use of badly designed shoes. The production of the arthritis of the great toe-joint is brought about in one of two ways (see Fig. 4 ). The rest-position of the foot allows weight to be borne only on the os calcis and the head of the 5th metatarsal. As the load is increased one of two things can happen: either the whole foot collapses into valgus until stability is attained, or else the big toe is flexed to produce the needed tripod support.
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The first alternative splays out the metatarsals and encourages the development of hallux valgus: the second causes a weight-bearing thrust across the metatarsophalangeal joint which it was never meant to withstand. Hallux flexus et rigidus is the inevitable sequel.
In considering treatment one must first enquire how many of the children would recover spontaneously if treated expectantly. It is apparent that a high proportion would do so, although many may have minor "foot morbidity". I know of no clinical sign by which the favourable case may be diagnosed with certainty and it therefore follows that each case must be treated actively from the beginning. Treatment is conditioned by the presence or absence of a degenerative arthritis. Before it develops the object is to correct the deformity by manipulation and then encourage normal muscular action to prevent a recurrence. The passive correction is always easy, but the muscle re-education is difficult. Voluntary pronation of the fore-foot is very hard to perform, and the production of pronation by electrical stimulation contra-indicated alike by its technical difficulty as by its unpleasantness. The commonly used flat-foot exercises are worse than useless as they serve only to increase the existing deformity. It therefore seems that the use of an appliance is essential. Various appliances are available; a wedge may be added to the outer side of the sole and a stiffener placed to hold the hind-foot level. Alternatively an insole may be made with a cavity under the first metatarsal head into which the bone may be hoped to descend under load. Both these devices have two disadvantages. They make the shoe unduly stiff and heavy, and, more important, they are effective only during the act of weight-bearing. They are, however, foolproof and the "contra-wedge" in particular is often effective in minor degrees of deformity. For more severe cases a more permanent corrective force is necessary, and this may be provided by the addition.of a spring to the shoe (Fig. 5) .
A coil of spring wire, between 18 and 22 gauge according to the size of the shoe, is laid in the instep and protected from wear and tear by a tin shield. The outer end of the spring is anchored in the heel and the inner end cranked upwards and forwards. Opposite the 1st metatarsal head it is attached to a strap, which, lying across the metatarsal heads, is fastened to the outer side of the welt. A valgus stiffener ensures that the twisting force is localized to the mid-tarsal region. The effect is pronation of the shoe (and the foot), at rest, but enough elasticity remains to allow normal activity.
This device has been in use for nearly two years, and is well tolerated by all patients whose feet are still mobile. Clinical experience suggests that its use should be continued for at least a year after barefoot stability has been regained to diminish the likelihood of a relapse.
The pressure of the spring proves intolerable to children in whom passive correction is hard to attain. Manipulation of these feet under anasthesia, followed by plaster splinting in the over-corrected position for three weeks, will often allow treatment to proceed.
Feet which show an established degenerative arthritis cannot be expected to respond to conservative measures alone. Any surgical attack in early adult life should be directed both at the arthritis of the joint and at the deformity of the 1st metatarsal which caused it. For these reasons I prefer the combined Keller-and-osteotomy operation to the simple fusion of the tarso-metatarsal joint described by Jack in a paper read before the British Orthopaedic Association in September 1951. In elderly patients symptoms will be completely cured by a simple arthroplasty of the joint. SUMMARY A syndrome of foot disability due to congenital supination of the fore-foot is outlined and its relationship to the production of hallux rigidus discussed.
Various methods of treatment are compared with the use of a new device to pronate the fore-foot. This device is easily made and has given encouraging early results.
Mr. J. S. Batchelor: Many young children have a valgus foot posture which is frequently but erroneously called "flat foot", and which causes wear on the shoes similar to that described by Mr. Catterall. Such a posture is perfectly normal during the toddling years, and in most children disappears spontaneously about the age of 6 or 7. It is quite unnecessary to waste the time of these cjildren and their parents on useless exercises. I do not believe that hallux rigidus is predisposed to by the valgus foot or, indeed, by any of the various abnormalities of the first metatarsal to which it has been attributed by different authorities. Hallux rigidus usually develops in the long and rather rigid foot with a large hallux, and is due in the majority of cases to trauma, either recurrent or acute, to the first metatarsophalangeal joint. The development of hallux rigidus is followed at an early stage by a flexion deformity of the joint with secondary elevation of the first metatarsal. The Keller operation without metatarsal osteotomy gives excellent results when properly carried out.
Mr. W. Sayle-Creer said that in America Morton (1935) had drawn attention to defects of the first metatarsal, calling a short metatarsal metatarsus atavisticus, and to the unstable metatarsal under the term hypermobile first metatarsal segment. Lambrinudi (1937) had advocated correction of the permanently elevated first metatarsal, which he called metatarsus primus elevatus, by an osteotomy and bone graft. This procedure had later been modified by T. T. Stamm, whose curved osteotomy was very effective. Jack (1940) of Edinburgh had pointed out the association of hallux rigidus with postural defects of the first metatarsal. It was very convenient to lump these three defects under the title the incompetent first metatarsal segment. It was important to use the word "segment" because the internal cuneiform was involved as well as the first metatarsal. In some cases the inner three metatarsals and the cuneiforms were all affected and then the condition was the supinated fore-foot.
Treatment depended on whether we were attempting to correct the deformity or deal with the results of the deformity. Hallux rigidus cannot be cured by osteotomy, an operation such as Keller's being necessary. In some cases it was useful to combine the osteotomy with Keller's operation, in order to correct the primary defect. Whatever operation was done on the child's foot, he, Mr. Sayle-Creer, was very firmly of the opinion that it should not interfere with movements of joints. He was insistent that ablation of joints in the child's foot was a very bad procedure, though the problem was different in the adult. In all cases where fore-foot instability was a primary cause of trouble, it was most important to assess the case meticulously, so that the correct procedure was carried out, and again he wished to stress that whatever treatment was given it should leave the patient with mobile joints.
